6
hypothesize that dimerisation may be important for maintaining the structural 108 integrity of the PGN network. SeOmpA, which shares ∼94% sequence identity. It is worth noting that while 173 the conservation of amino acid sequences across the OmpA family is generally 174 poor, the two key residues for PGN binding as characterised by the crystal structure (Park et al. 2012 ) are universally conserved ( Figure 2A ). We therefore 176 again measured the distance between these two residues and the PGN as a 177 metric of the strength of binding, during a series of triplicate 500 ns simulation 178 studies for each family member. We found that in both SeOmpA and of the CTD, as it is infinitely linked to its periodic images.
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246
Also of interest in this study is whether the interaction with the outer 247 membrane is mediated by a conserved membrane-binding surface. Further
248
inspection showed that, similar to the apo simulations, initial contact between 249 the CTD and the inner leaflet of the membrane was primarily mediated by 250 residues 270-300 ( Figure S2 ), suggesting a potentially conserved binding 251 mechanism. We note that this stretch of residues includes the mobile insert were conducted for each condition.
286
In both salt concentrations, we found similar dynamics to those 
354
We first demonstrated a stable binding of PGN to OmpA CTD from four 355 species of bacteria, suggesting a universally conserved recognition mechanism.
356
The PGN also bound stably to a model of full-length EcOmpA in both 
364
Despite very low amino acid sequence identity between members of the
365
OmpA protein family, our simulations strongly indicated a similar PGN 366 recognition mechanism, involving two key residues that are conserved across 367 all species. This binding mechanism is also likely to prevail in other proteins
368
with OmpA-like domains, such as the PAL and MotB families, in which these 369 residues are also present (Figure 2A ). NMR spectroscopy of PAL from the 
377
Although the binding mechanism itself is conserved, our simulations 378 suggest that the strength of binding is likely to differ for different types of 379 proteins and for proteins from different bacteria. While we did not attempt to 
504
The structure was inserted into a model of E. coli outer membrane using 505 g_membed (Wolf et al. 2010 ). Due to the asymmetric nature of the outer 506 membrane, during the insertion process the protein was resized by a factor of 507 0.3 in the plane of the membrane and the asymmetry option was applied to 508 ensure an appropriate packing of the LPS around the protein.
509
A PGN chain consisting of ten repeating NAG-NAM-peptide units was 510 constructed using the program VMD (Humphrey & Dalke 1996) to manually 511 attach repeating units to one another in an appropriate orientation. This chain 512 was solvated in a box constructed to have the same size in the x dimension as 513 the outer membrane system. This size of system brought the two ends of the 514 chain within close proximity across the periodic boundary in this x dimension.
515
Therefore, to mimic a longer chain of PGN as would typically be found in vivo, 516 the two ends of the ten repeat unit chain were linked together across the 517 periodic boundary. This linking was performed by applying a harmonic bond 518 (GROMACS bond type 6) with a distance of 0.3 nm and a relatively weak 519 force constant of 222 kJ mol -1 nm -2 (i.e. 10 kcal mol -1 Å -2 ), so as to allow 520 flexibility within the chain structure. Subsequently, this system was simulated 521 in the NVT ensemble for 150 ns, with 2 repeat simulations performed each 522 using different starting velocities, to allow for an equilibration of the periodic 523 chain and to ensure that the system was stable.
524
One of these PGN molecules containing the ten repeat units was docked 525 onto the CTD of the membrane-inserted protein following the same method 526 described for the CTD only simulations. The system was solvated and 527 28 neutralising ions were added. A similar equilibration protocol was performed 528 before running two replicates of production simulation, each for 500 ns, with 529 different initial velocities. 1 M MgCl 2 was added to the system for simulations 530 at a high ionic strength. 
